A high voltage gas blast circuit breaker relies on the high speed gas flow in a nozzle to remove the energy due to Ohmic heating at high current and to provide strong arc cooling during the current zero period to interrupt a fault current. The physical mechanisms that are responsible for the hugely different arc cooling capabilities of two gases (SF 6 and air) are studied in the present work and important gas material properties controlling the cooling strength identified.
Introduction
1 SF 6 has long been exclusively used in gas blast circuit capability of a gas to its material properties. Table 1 . Terms in governing equations (1) .
where i is the instantaneous current and σ the electri- 
where T ∞ is the temperature near the nozzle wall 117 where the radial temperature gradient is negligible. gradient by
The existence of turbulence eddies in the main flow enhances the energy exchange process when a temper- 
Thus we are able to quantitatively account for the 
where P k represents the generation of turbulence ki-138 netic energy due to the existence of mean flow velocity 139 gradient, which is given by
The turbulence length and velocity scales are respec-
141
tively defined as λ c ∝ k 1.5/ε and V c ∝ k 0.5 .
142
The eddy viscosity is expressed as
There are altogether five model constants in the k- it is expected that the kinematic viscosity will be under identical arcing conditions is given in Figure   266 8 and the radial temperature in Figure 9 . The only 267 inflection point in the arc column for SF 6 is that A), the total radial cooling effect accounts for 86% of 311 the total cooling in SF 6 while for air it is only 43%.
312
The difference is expected to be even larger when the 313 current further reduces. Results in Figure 10 
